The aim of this study was to assess the prevalence of posttraumatic stress disorder (PTSD) in undergraduate students after the Haiti earthquake on January 12, 2010, as well as to identify the risk factors involved in the development of PTSD symptoms in this sample. Evaluations concerning depression, anxiety, risk and protective factors, and PTSD symptoms were conducted in 246 Haitian undergraduate students enrolled in a Dominican private university. Results indicate a prevalence of 36% for PTSD 2 years after the earthquake, with a high prevalence also of depression (31.7%) and anxiety (21.1%). Some of the risk factors identified are being female, a history of psychiatric treatment, and the amount of personal and material losses. The instauration of crisis management and follow-up protocols after traumatic events was deemed to be needed. Further research is necessary to study the long-term effects of this tragedy, not only in undergraduate students, but also in the working class Haitian immigrants living in the Dominican Republic.
Introduction
On January 12, 2010, at 5:55 pm (local time), an earthquake of 7.3 magnitude in Richter's scale shook Haiti. The epicenter was located a mere 15 kilometers (about 9 miles) away from Port-au-Prince. The quake lasted longer than a minute and a tsunami warning was active for two hours in several Caribbean nations including Cuba, the Dominican Republic and the Bahamas ("A strong earthquake reduces to rubble Haiti's capital", 2010) .
At the time of the earthquake, Haiti had the lowest United Nations Human Development Index of the western hemisphere (Brown, Ripp, & Kazura, 2012) .
As a consequence of the earthquake the city of Port-au-Prince was destroyed, resulting in approximately 19 million cubic meters of rubble and debris. More than 220 thousand dead, 500 thousand homeless and more than 2 million people displaced (Brown et al., 2012) , all of this in addition of a history marred by political and social violence, and over 77% of the population living in conditions of extreme poverty (Pan American Health Organization [PAHO] "Health situation analysis and trends summary", 2009).
Posttraumatic Stress Disorder (PTSD) has always aroused a lot of interest, especially after natural disasters. This disorder has been defined as an anxiety disorder with extremely debilitating effects, which usually happens after a major trauma. Such a trauma includes exposure to a violent or dangerous event, such as military combat, natural disasters, terrorist acts, severe accidents, rapes and child abuse. The trauma is experienced with intense fear, helplessness or horror and can be experienced directly or indirectly (American Psychiatric Association [APA], 2000) .
There are several types of traumatic events that can lead to PTSD. These are classified into four categories: abuse (mental, sexual, verbal or physical), catastrophes (accidents, natural disasters, and terrorism), violent attack (assault, abuse, domestic violence and rape) and war, battle and combat (death, explosion, shooting) . Each of these events can cause the emotional reaction associated with PTSD (APA, 2000) . Tural et al. (2004) explain how the closeness of danger, of being hurt, the level of damage of buildings exposed to the earthquake, being trapped under the rubble, the death of a family member or seeing a dead body are all factors associated with the development of PTSD, while participating in rescue or being alone during the earthquake are not.
The development of PTSD symptoms is related with pre, peri and post traumatic events, while problems related to the recovery linked with events occurred during and after the earthquake are not (Schnurr, Lunney, & Sengupta, 2004) , this is why is essential to assess subjects about events that occurred long ago, like trauma history. Being female and having a minority status are also being identified as risk factors (Brewin, Andrews, & Valentine, 2000) , as are the kind and degree of personal (Chou et al., 2007; Liu et al., 2010; Parvaresh & Bahramnezhad, 2009 ) and material loss (Chou et al., 2007; Liu et al., 2010) .
There is also a link between developing PTSD and psychological factors such as a history of mental illness (Brewin et al., 2000) , anxiety sensibility (McNally, 2008) , general negative affect (Zhang & Ho, 2011) and sleep disturbances (Chou et al., 2007) . Also, as indicated by Armenian et al. (2000) , there are some protective factors such as a higher level of education, not being alone during the earthquake and being able to make new friends after the fact.
Low PTSD prevalence rates have been reported among disaster survivors assessed with diagnostic interviews, with the lowest prevalence rates (i.e. 4% -8%) being found after natural disasters such as floods, volcano eruptions, landslides and tornadoes (McMillen, North, & Smith, 2000) . Some of the reports provided by Tural et al. (2004) suggest that PTSD is more common in developing countries, with a higher risk for severe and very severe deterioration in developing countries as compared to the United States (78% vs. 25%). It is thought that developed countries, like Australia and the United States, have a lower prevalence of the disorder because they have the infrastructure for the prevention of devastations and are better organized at pre and post event, with rescue teams and rescue rates superior to those found in developing countries (Salcioglu, Basoglu, & Livanou, 2007) .
Despite the lower PTSD prevalence rates following a natural disaster, we should consider that the characteristics of the population and the country affected may also affect prevalence rates. For this reason, this study was conducted with the aim of examining the prevalence and risk factors associated with the development of PTSD symptoms following the Port-au-Prince earthquake of January 12, 2010 in a sample of Haitian undergraduate students enrolled in the Pontificia Universidad Católica Madre y Maestra (PUCMM), a private university in the Dominican Republic.
Due to the localization and characteristics of the island La Hispaniola, the Dominican Republic and Haiti maintain an unique relationship, with the former becoming the first choice for Haitian youth when in search for a higher education, when fleeing the various socio-political issues or when trying to get a job that represents a better quality of life, all this regardless of the long-term conflict between the two nations over cultural and territorial issues.
Hence, the Dominican Republic was the first to respond after the earthquake, and is still concerned about the post-earthquake living conditions of the Haitian people. This study represents an attempt to gain a better comprehension of what is happening with a considerable percentage of Haitian university students in the Dominican Republic.
Method

Participants and Procedure
This study was conducted after the earthquake of January 12, 2010 in Haiti. Specifically, data were collected between August 2011 and March 2012 at PUCMM both in the Santo Domingo and Santiago campuses. The final sample consisted of 246 Haitian students, out of a total of 523 enrolled in the university at the beginning of the study, for 47% of the population. For a 95% Confidence Level, this sample produced an acceptable Confidence Interval of 4.59%. Students were recruited through social networking sites and with the help of several leaders within the community. Once recruited, participants were met at a set time and date to complete the survey anonymously after providing informed consent. The sample included 55.7% male students and 44.3% female. The mean age was 23.1 years (sd = 3.10). Most were medical students (27.2%), which is consistent with the Haitian students' enrollment in school. More than 60% came from Port-au-Prince.
Instruments
 PTSD Symptom Scale (PSS-I) (Cohen, Kamark, & Mermelstein, 1983) . The original instrument is a semistructured interview that assesses the severity of current PTSD symptoms through 17 items which correspond to the 17 symptoms described in the Diagnostic and statistical manual of mental disorders (4th ed., text rev; DSM-IV-TR; APA, 2000) . The scale provides a total score as well as sub-scale scores on re-experiencing, avoidance and hyperarousal symptoms (Foa & Tolin, 2000) .  Beck Depression Inventory (Beck, Ward, Mendelson, Mock, & Erbaugh, 1961) . This is a 21-item self-administered questionnaire that assesses a range of depressive symptoms. Of the 21 items, 15 refer to psychological-cognitive symptoms and the remaining 6 to somatic-vegetative symptoms. It assesses the severity/ intensity of symptoms in a time frame that references the current time and the previous week. The maximum score is 63 points (Beck, 2006) .  Beck Anxiety Inventory (Beck, Epstein, Brown, & Steer, 1988) . This is a screening measure that evaluates the severity of the anxiety. It was designed to reduce the overlap between the scales of depression and anxiety, assessing those symptoms of anxiety that are less shared with depression. It assesses both cognitive and somatic symptoms, distinguishing between anxious and non-anxious patients. The maximum score on the scale is 63 points (Beck & Steer, 1993) .  Questionnaire Adapted to the Sample and Earthquake. This questionnaire was developed specifically to collect demographic information from the participants. The questionnaire was intended to gather information about demographic variables, characteristics of the subject, and factors pre, peri and post earthquake.
Data Analysis
Data analyses were performed using the software Statistical Package for Social Sciences 17.0 (SPSS 17.0). Following the current trend of the scientific literature, both the effect size and the power of our analysis are reported (Cohen, 1992) . First, in order to create a norm to interpret the scale, cut points for the PSS-I were calculated to establish three PTSD severity levels. Scores that fell under the standard error of the mean (11.292) were deemed to be Low. Those falling within the standard error of the mean (12.59) interval were deemed to be Moderate and those falling above the standard error of the mean (13.887) were designated as High.
The scales measures as the demographics age and college year, and the risk factor mean of relatives lost, were analyzed using a one-way ANOVA to compare the means among the different levels of PTSD (high-moderatelow). The rest of the risk factors studied (sex, background, emotional losses, material losses, etc.) were Nominal measures and were analyzed using crosstabs and Chi-square.
In the data collection instrument, the dependent variables were represented by the symptoms of PTSD, as measured by the PSS-I Scale (Foa & Tolin, 2000) . Demographic variables were used as independent variables.
Results
Prevalence
The prevalence of PTSD symptoms among the participating students was considered as the percentage which presented a High level of PTSD symptoms as measured by the PSS-I. This prevalence reached 36.2% two years after the earthquake.
Cut points for the BDI and anxiety inventory were determined using the same procedure described above for the PSS-I. The prevalence of high level of anxiety symptoms, as measured by the anxiety inventory, was 21.1%. The prevalence of high levels of depression symptoms, as measured by the BDI was 31.7%, more similar to that of PTSD symptoms. Table 1 includes two demographic variables and one risk factor that were collected as scales measures. The table contains the values of the calculated statistics, effect sizes, and power. Table 1 shows that there were no differences among age means through the PTSD Levels. Nevertheless, when comparing the means in the PSS-I scale across the amount of years spent in college we found that as the year of enrollment advances, there is a statistically significant tendency for PTSD scores to be lower (p < 0.01). Nevertheless, the effect size of the college year is small, although the power of the analysis is high. Students classified in the High level of PTSD reported a significantly higher average number of family members killed in the earthquake (0.67) than the average reported by students at both the Moderate (0.21) and Low (0.25) levels of PTSD. The Tamhane's correction was used for this multiple comparison in order to minimize type I error. According to Table 2, the overall effect size of the PTSD was moderate and the power was very high. However, it should be noted that the effect of the sex is small despite the power of the analysis being mediumhigh.
Scale Measures
Nominal Measures
The results on the background measure on family mental health history show that the majority of students with prior family history of mental illness (53.3%) are classified within the High level of PTSD. Also, the majority of the students without prior family history of mental illness (57.8%) are classified within the Low level of PTSD. The analysis of the family mental history shows a small effect size and a high power.
We compared the proportions of students who were in Haiti or abroad at the time of the earthquake among the different levels of PSTD. The majority of the students (60.8%) who were abroad at the time of the earthquake were classified among the Low level of PTSD, while almost a half (47.3%) of those who were in Haiti belongs to the High level of PTSD. This analysis showed a small effect but a high power.
We asked participants to provide an estimate of the magnitude of the fear experienced during the earthquake on a 5-point Likert scale ranging from nothing to extreme. The great majority of students who estimated their level of fear in nothing (85.7%) were classified within the Low PTSD level, while the majority of students who estimated their fear as extreme (58.7%) were in the High PTSD level. This time the effect size of the level of PTSD was medium (0.367) and the power of the analysis very high. However, the effect size of this analysis was small and the power was medium high.
With respect to the risk factor concerning exposure to injured people, we found that the majority of students who were not exposed to injured people (74.4%) were classified within the Low level of PTSD. It is important to note that regarding the exposure to cadavers or body parts, the majority of those exposed (53.4%) and those who were not exposed (64.3%), were in the Low level of PTSD, with no significant difference between them (χ 2 (2) = 4.375, ns). The results concerning the two emotional loss factors included in Table 2 are also consistent with each other. Regarding the loss of a first-degree relative, the results indicated that, while most of those who lost someone (52.1%) were classified in the High level of PTSD, most of those who did not lose anyone (61.1%) were in the Low level of PTSD. The effect size of this analysis is medium and its power is high.
Also, regarding the loss of friends or neighbors due to the earthquake, we found that most of those who did not lose friends or neighbors (66%) were classified in the Low level of PTSD, while at the High level of PTSD up to 40% lost a friend or neighbor in the earthquake. Nevertheless, the effect size of this analysis was small and the power medium high.
With respect to material losses five types were examined: loss of housing, loss of family business, level of loss of family business, financial difficulties resulting from the earthquake, and effect on monthly income. In all cases a larger material loss was associated with being classified as High on the PTSD scale. Conversely, students who reported their material losses to be on the lower end of the scale were more likely to be classified as Low on the PTSD scale. Percentages are reported on Table 3 , while Chi-square, gl, p, effect size and power are reported in Table 2 .
Discussion
The prevalence rate of severe PTSD symptoms two years after the earthquake was 36% among Haitian PUCMM's students. This rate is higher of that of teenagers' students one month after the 2008 Sichuan earthquake, which had an 8.5 magnitude in the Ritcher scale. Likewise, our sample presents a higher prevalence of depression symptoms, 31.7% vs. 26.6% in the Sichuan sample (Lau et al., 2010) .
However, the prevalence rate is slightly lower in comparison with a preliminary study completed a year after the event (36% vs. 41%) (Silvestre, Anacréon, Théodore, & Silvestre, 2011) . This tendency to drop with time is expected and in line with previous findings. For example, in the case of young Chinese students in Sichuan, the drop in prevalence was similar, from 11.2% at 4 months to 5.7% one year after the earthquake (Lau et al., 2010) . It is possible that various factors affecting this particular group are responsible for the high prevalence of PTSD symptoms found. The effect of being from a developing country (Tural et al., 2004) , having minority status in the country were the study was conducted (Brewin, Andrews, & Valentine, 2000) , as well as living far from their families (Parvaresh & Bahramnezhad, 2009) , cannot be denied.
The students in this sample reported mainly symptoms related with avoidance and hyperarousal. In addition, those who reported having more PTSD symptoms also endorsed more anxiety and depression symptoms. This is not surprising since these symptoms usually coexist (McMillen, North, & Smith, 2000; Pérez Benítez et al., 2009). However, this clinical presentation must be taken into account since the chance of PTSD recovery increase if there is no associated depression (Önder, Tural, Aker, Kiliç, & Erdoğan, 2006) . Taking into consideration the characteristics of our sample, we should also be aware that the comorbidity between PTSD and depression has already been reported in young Haitians lacking social support after traumatic events (Fawzi et al., 2009) . The need to address this issue goes beyond PTSD recovery, since this syndrome could have a cognitive impact, for example affecting memory (Eren-Koçak et al., 2009) .
Regarding risk factors, consistent with the literature, we found a greater number of women in the High PTSD level, while there are more men in the Low level. This finding has also been reported by Brewin et al. (2000) , and The American Psychological Association (2006) points out that the risk increases two-fold in women, depending on factors such as nature of the trauma.
On the other hand, age has proven to be controversial as a risk factor; in our study no differences were found, but some authors have reported that young age increases the risk (Brewin et al., 2000; Parvaresh & Bahramnezhad, 2009) , and others have reported that the risk increases with age (Zhang & Ho, 2011) . It is possible that in this case, age did not emerge as a risk factor due to the restriction of range in the sample, being all undergraduate students.
Among the students who were in Haiti, the proportion in both the High and Low PTSD level are similar, while among the students who were overseas, the majority of students are in the Low PTSD level. This is consistent with the findings of Armenian et al. (2000) and Chen et al. (2001) who indicate that closeness to the epicenter is a risk factor in the development of PTSD.
As to the relationship between family and personal history of mental illness and the development of PTSD symptoms our findings are in tune with those reported previously (Brewin et al., 2000; Campbell et al., 2007) . Although no conclusive evidence has been found, the link between a history of mental illness and the development of PTSD is believed to be due to a physiological susceptibility (McMillen, North, Mosley, & Smith, 2002) .
The connection between the fear experienced during the earthquake and the symptoms of PTSD can be interpreted as a sign of high anxiety that could be, as explained by McNally (2008) , considered as a risk factor. Those people could have been more affected during the event due to a preexisting tendency to suffer from an-xiety. It is also possible that an abnormal physiological response during the event might cause an irregular psychological state, as explained by Yehuda, McFarlane, & Shalev (1998) .
It is a well-known fact that being exposed to traumatic events during an earthquake is considered a risk factor (Zhang & Ho, 2011) . We decided to consider the sight of cadavers, body parts and wounded victims, not only from a direct experience but also through mass media, given that they may have either a positive or negative impact, depending on the central story (Lau et al., 2010) .
In the case of seeing cadavers or body parts, these were not associated with the development of PTSD symptoms; however, a connection between seeing wounded people and the disorder has been observed. This might be due to it being easier to relate and empathize with people who are suffering (i.e., alive), whereas it might be more natural to objectify and dehumanize the dead.
Regarding the material losses, we noticed that the majority of people who had to change their living conditions after the earthquake were subject to various PTSD symptoms, which establishes this as a risk factor as posited by Parvaresh and Bahramnezhad's (2009) theory. Also, financial difficulties have already been identified in the literature as a stable risk factor for PTSD (Chou et al., 2007; Farhood & Noureddine, 2003; Galea, Tracy, Norris, & Coffey, 2008) . In the student body, those who did not face financial difficulties were mainly in the lower levels of the disorder, while those who had to face important changes in their monthly income presented a higher prevalence of PTSD symptoms.
Considering these findings and keeping in mind that the university's student population is living on a tight budget, it is likely that this variable could make them more vulnerable to develop PTSD symptoms. Going further as to say that considering that the population of Haitian immigrants, as well as Haitians living in Haiti, are mostly poor (Brown et al., 2012) , it is expected to observe a high percentage of PTSD symptoms not only in the student body but in the Haitian population in general. Factors such as these encourage more investigations about the subject, focusing in both working immigrants and general population in Haiti.
On the other hand, when it comes to death, students who suffered the loss of a family member fall into the category with the highest prevalence of PTSD symptoms. The quantity of deaths is a more important factor than the quality, as in which member died, since groups with fewer deaths reportedly presented fewer symptoms. This reflects the findings of different authors (e.g. Chou et al., 2007; Liu et al., 2010; Parvaresh & Bahramnezhad, 2009 ) who report loss of family members as a risk factor in the development of PTSD. It has also been found that, especially with the works of Chou et al. (2007) , the loss of friends and neighbors contributes to the development of the disorder, due to changes in the person's social life.
As to the effect of the satisfaction degree that the social support provides, results conflict: those who are not satisfied present fewer symptoms, whereas more than 40% of those who are satisfied display more symptoms. Although Brewin et al. (2000) identify the lack of social support as a risk factor, it is possible that those who fall into the category of high prevalence of PTSD value more the social support that they receive than those with fewer symptoms, probably because they did not have the need for it.
Conclusion
Some limitations are important to note. First, the population of Haitian students of PUCMM is not representative of the general Haitian population in terms of socio economic and demographic variables. Specifically, this sample of people had a higher socio economic status than most of the Haitian population and, as previously mentioned, the range of ages was restricted due to this being an undergraduate sample. Secondly, PTSD symptoms were measured by self-report and evaluations were not done by interview, but were filled out independently by the participants. Researchers supervised the administration of the measures and were available for questions. Moreover, a research culture has not been deeply rooted in the Dominican Republic, so recruiting participants presented a challenge. As much as the main motivation for the investigation was the possibility of affecting the creation of university policies based in their needs, the main reason for not participating was the reluctance to relive the traumatic experience.
Despite these limitations, we were able to identify important factors that may inform policymaking regarding the psychological management of undergraduate students following traumatic events. Some of those factors include the high incidence of PTSD symptoms in the sample (36%), considering that other authors have reported rates between 5.7 (Liu et al., 2010) and 19.2% (Önder et al., 2006) more than a year after an earthquake.
As mentioned before, there are multiple factors that would place the Haitian student population in the Dominican Republic at a higher risk level, such as being a minority in the country (Brewin et al., 2000) , coming from and living in an underdeveloped country (Tural et al., 2004) , which could explain why our results are higher than the ones observed by other authors.
Future studies should attempt to go beyond an undergraduate population and make efforts to recruit participants at the site of the earthquake.
